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(54) SURFACE ACOUSTIC WAVE RESONATOR FILTER 
(57)Abstract: 

PURPOSE: To obtain a surface acoustic 
wave resonator filter which is easy to 
manufacture and is capable of reducing cost. 
CONSTITUTION: On a 36° rotation Y cut 
LiTa03 substrate 2, plural sets of LDTs4 A 
to 4C are arranged proximately, and on the 
both sides of the IDTs4A to 4C, reflectors 3 
A and 3 B are disposed. When the electrode 
film thickness of the IDTs4A to 4C and the 
reflectors 3A and 3B is defined as h and the 
wavelength of the surface wave generated in 
the surface acoustic wave resonator filter is 



defined as A, 0.06<h/A<0.10 is defined. Further, when the electrode finger width 
of the IDTs 4A to 4C and the reflectors 3A and 3B is defined as M and the 
electrode finger formation pitch is defined as P, 0.6<M/P is preferable. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic wave resonator filter which is a surface acoustic 
wave resonator filter which carries out contiguity arrangement of two or more 
sets of IDT(s) on 36-degree rotation Y cut LiTa03 substrate, and comes to 
arrange a reflector in said both sides of IDT, and is characterized by being 0.06 
<= h/lambda <=0.10 when wavelength of the surface wave which generates said 
IDT and electrode layer thickness of said reflector with h and the surface acoustic 
wave resonator filter concerned is set to lambda. 
[Claim 2] The surface acoustic wave resonator filter according to claim 1 
characterized by being 0.6 <=M/P when M and this electrode finger formation 
pitch are set to P for the electrode digit of said IDT and said reflector. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface acoustic wave 
resonator filter which comes to have IDT and a reflector on a piezo-electric 
substrate. 
[0002] 

[Description of the Prior Art] In recent years, a surface acoustic wave resonator 
filter is used for various communication equipment, and the part of a 
miniaturization and prepare[ no ]-izing is borne. 

[0003] By the way, for the application for cellular phones, it has the large pass 
band width of 25MHz or more also in various communication equipment, and a 
low loss filter is required. It considered using one of the substrates of 36-degree 
rotation Y cut LiTa03 substrate with a large electromechanical coupling 
coefficient, and 64-degree rotation Y cut LiNb03 same substrate with a large 
electromechanical coupling coefficient from the former as a surface acoustic 
wave resonator filter which meets such a demand (especially broadband-izing). 
[0004] 

[Problem(s) to be Solved by the Invention] however, as a surface acoustic wave 
resonator filter using 36-degree rotation Y cut LiTa03 substrate Although the 
design approaches, such as a ladder mold and an IIDT mold, are put in practical 
use, with the common surface acoustic wave resonator filter using mode coupling 
Bandwidth can be obtained only about 2% with fractional band width (ratio of 
pass band width to a center of filter frequency), and it has not resulted in 
utilization considering fractional band width as an object for cellular phones 
required at least 3%. 

[0005] On the other hand, with the surface acoustic wave resonator filter using 
64-degree rotation Y cut LiNb03 substrate, although fractional band width could 
be obtained 4% and it used from the former as an object for cellular phones, 
there was a problem that manufacture was not easy and a manufacturing cost 



became high. 

[0006] That is, with the surface acoustic wave resonator filter used for the 
application for cellular phones, the inhibition zone exists at least in one side the 
low-pass [ of a passband ], and high region side, to obtain the predetermined 
magnitude of attenuation in either of these inhibition zones or both is needed 
further, and, generally 20dB or more of this magnitude of attenuation is needed. 
Therefore, a filter with the narrower bandwidth in 20dB level of magnitude of 
attenuation is better, and the shape factor (this is expressed with pass band 
width / attenuation band width of face) of a filter becomes easy to manufacture it. 
[0007] The example of drawing 7 explains this, the property Fig. of the 
conventional ************ resonator filter with which drawing 7 used 64-degree 
rotation Y cut LiNb03 substrate -- it is - GSM (Group Special Mobil) - it is 
designed by turning. Although the surface acoustic wave resonator filter whose 
center frequency fO is 947.5MHz is used for the receiving-circuit side of a pocket 
machine in this GSM system, in order to prevent interference of the receiving- 
side frequency located in the field by the side of low-pass (fO-45MHz) as a 
property demanded, 20dB or more is needed as the magnitude of attenuation in 
an inhibition zone (it is called the low-pass side inhibition zone C 
902.5MHz** 1 2.5MHz and the following). Moreover, it is desirable for there to be 
the magnitude of attenuation 20dB or more a high region side similarly for image 
oppression in a 45MHz field (for it to be called high region side inhibition zone C 
992.5**12. 5MHz and the following). 

[0008] Generally, by downward dispersion on manufacture, since center 
frequency changes, as for a surface acoustic wave resonator filter, the 
magnitude of attenuation is also changed in connection with it. Therefore, in 
order to secure each 20dB or more of magnitude of attenuation a low-pass and 
high region side, the frequency precision according to it is needed. 
[0009] Moreover, although the thing of the low-pass side inhibition zone C and 
high region side inhibition zone C for which a surface acoustic wave resonator 
center of filter frequency is mostly located in the center is ideal like drawing 7 in 



order to obtain the high magnitude of attenuation to each a low-pass and high 
region side, even if fluctuation of a surface acoustic wave resonator center of 
filter frequency is so large that the loss 20dB bandwidth A is narrow, 20dB or 
more of magnitude of attenuation will be obtained. That is, in order to obtain the 
magnitude of attenuation 20dB or more to a low-pass and high region side, 
respectively, the bandwidth in 20dB of magnitude of attenuation of a surface 
acoustic wave resonator filter serves as an important element. 
[0010] In the case of drawing 7 , the manufacture allowances by the side of low- 
pass (permission width of face of a frequency drift) are equivalent to the delta 
frequency of Y points and X point among drawing, and the value is equal to the 
value which deducted loss 20dB bandwidth (28MHz of one side), and the low- 
pass side inhibition zone C (12.5MHz of one side) from the delta frequency B of 
an inhibition zone and a pass band (45MHz). In this case, although that value is 
set to 4.5MHz, since **3MHz of surface acoustic wave resonator filters is 
changed to ordinary temperature in the range whose frequency is -25-75 degrees 
C with ambient temperature, this value is lengthened for practical use and 
1.5MHz is equivalent to the manufacture allowances by the side of low-pass. 
Although the same is completely said of a high region side and explanation is 
omitted, it becomes 1.5MHz manufacture allowances similarly. 
[001 1] However, in order to be greatly dependent on electrode layer thickness or 
electrode line breadth, in manufacture allowances of 1.5MHz of one side, the 
center of filter frequency had to manage electrode layer thickness and electrode 
line breadth strictly for every manufacture lot, and had become the cause by 
which this put the difficulty and manufacturing cost on manufacture increase size. 
[0012] Therefore, in this invention, it is easy and manufacture aims at offer of the 
surface acoustic wave resonator filter which can plan cost reduction. 
[0013] 

[Means for Solving the Problem] In order to attain such a purpose, when it carries 
out contiguity arrangement of two or more sets of IDT(s) on 36-degree rotation Y 
cut LiTa03 substrate and wavelength of the surface wave which generates said 



IDT and electrode layer thickness of said reflector with h and the surface acoustic 

wave resonator filter concerned is set to lambda in this invention in the surface 

acoustic wave resonator filter which comes to arrange a reflector in said both 

sides of IDT, the description is in being 0.06 <= h/lambda <=0.10. 

[0014] In addition, when M and this electrode finger formation pitch are set to P 

for the electrode digit of said IDT and said reflector, it is desirable that it is 0.6 

<=M/P. 

[0015] 

[Example] Hereafter, the 1st example of this invention is explained to a detail with 
reference to a drawing. 

[0016] Drawing 1 is the top view having shown the configuration common to the 
surface acoustic wave resonator filter concerning this invention, and drawing 2 is 
the sectional view which expanded IDT of this surface acoustic wave resonator 
filter, and the important section of a reflector. 

[0017] The surface acoustic wave resonator filter 1 of the 1st example is 
equipped with 36-degree rotation Y cut LiTa03 substrate 2, Reflectors 3A and 3B 
are formed on this LiTa03 substrate front face 2, and three IDT(s) 4A-4C are 
formed between reflector 3A and reflector 3B. These Reflectors 3A and 3B and 
IDT4A-4C are equipped with two or more electrode finger 5 --. And parallel 
connection of IDT(s) 4A and 4C of both sides is carried out electrically, and they 
are connected to the input/output terminal 6. On the other hand, central IDT4B is 
connected to the input/output terminal 7. Although they are formed through a 
photo etching process after all of these Reflectors 3A and 3B and IDT4A-4C form 
the thin film of aluminum to 36-degree rotation Y cut LiTa03 substrate 2, 
adhesion formation may be alternatively carried out by technique, such as the lift- 
off method. 

[0018] This surface acoustic wave resonator filter 1 has the description in having 
specified IDT(s) 4A-4C and the electrode layer thickness of Reflectors 3A and 3B 
with the wavelength of the surface acoustic wave generated with this surface 
acoustic wave resonator filter 1 . 



[0019] The thickness of IDT(s) 4A-4C and the electrode finger 5 of Reflectors 3A 
and 3B specifically h, When wavelength of the surface acoustic wave generated 
with this surface acoustic wave resonator filter 1 is set to lambda By making 
magnitude h/lambda (electrode layer thickness ratio h/lambda being called 
hereafter) of the electrode layer thickness h to wavelength lambda into 0.06 or 
more and 0.10 (0.06 <= h/lambda <=0.10) or less, and doing in this way, 
manufacture allowances were expanded and the ease of manufacture and a cost 
cut have been obtained. 
[0020] Hereafter, the reason is explained. 

[0021] 64-degree rotation Y cut LiNb03 substrate replaces, and it is the 36- 
degree rotation Y cut LiTa03. It is known well that the shape factor of the surface 
acoustic wave resonator filter using a substrate 2 which Q of a resonator became 
large and mentioned above will improve. However, if the surface acoustic wave 
resonator filter using 36-degree rotation Y cut LiTa03 substrate 2 remains as it is 
as the conventional example explained, pass band width sufficient as an object 
for cellular phones is not obtained. Therefore, 36-degree rotation Y cut LiTa03 
With the surface acoustic wave resonator filter using a substrate 2, the device 
which expands pass band width is needed. If it says a detail, also at the lowest in 
the cellular phone of 900MHz bands, such as GSM, the pass band width of 
30MHz is needed including a part for temperature fluctuation. When this needed 
pass band width is converted as fractional band width which is the ratio of pass 
band width to a center of filter frequency, it is 3.3% of fractional band width. 
[0022] Then, the stop bandwidth of Reflectors 3A and 3B found out that 
extension of pass band width could be aimed at by breadth and this, and the 
invention-in-this-application person conducted the comparative experiments, 
when thickening electrode layer thickness h of IDT(s) 4A-4C and Reflectors 3A 
and 3B. The result is shown in drawing 3 . Drawing 3 is the experimental result 
which measured the fractional band width at the time of changing electrode layer 
thickness ratio h/lambda of the surface acoustic wave resonator filter equipped 
with the same structure of this example. 



[0023] It is the 36-degree rotation Y cut LiTa03 so that clearly from this 
experimental result, although it was common to have set up electrode layer 
thickness ratio h/lambda before and after 0.03 with a surface acoustic wave 
resonator filter conventionally. With the surface acoustic wave resonator filter 
using a substrate 2, in order to obtain 3.3% of fractional band width which 
becomes enough practically as an object for cellular phones, it turns out that it is 
necessary to make electrode layer thickness ratio h/lambda twice [ more than ], 
h/lambda >=0.06 [ i.e., ], over the past. 

[0024] Moreover, although it is clear from the result of drawing 3 , since a 
passband will lap with the inhibition zone by the side of low-pass and a high 
region and it will become the cause which runs short of the magnitude of 
attenuation now if electrode layer thickness ratio h/lambda is enlarged, it is not so 
desirable to answer it and for fractional band width to also increase, if electrode 
film pressure ratio h/lambda is enlarged. As for converting it into fractional band 
width from drawing 7 , since the delta frequency of the inhibition zone by the side 
of low-pass and a high region is 65MHz, and expanding it to 6.9% or more, 
electrode layer thickness ratio h/lambda needs to carry out from the result of 
drawing 3 to 0.10 or less desirably here. 

[0025] Next, the result of having measured the property of the surface acoustic 
wave resonator filter 1 of the 1st example constituted in this way is explained 
based on drawing 4 R> 4. drawing 4 -- an electrode layer thickness ratio - the 
result of having measured the property of the surface acoustic wave resonator 
filter 1 of this example which constituted other structures like the conventional 
example as h/lambda =0.6 is shown. The bandwidth A in 20dB level of 
magnitude of attenuation is 48MHz, and the 8MHz improvement is carried out so 
that more clearly from this drawing than the conventional example. Moreover, the 
manufacture allowances computed like the conventional example serve as 
5.5MHz of one side, and are about 3.6 times the conventional example. 
Moreover, the merit value of the magnitude of attenuation is also known by being 
obtained to about 30dB. 



[0026] By the way, if electrode layer thickness h of IDT(s) 4A-4C and Reflectors 
3A and 3B is thickened, although extension of pass band width can be aimed at, 
the reflection factor of Reflectors 3A and 3B will increase, stop bandwidth will 
become large, and it will become the factor in which it worsens a shape factor. 
Then, by changing the electrode digital-furrow width of face of IDT(s) 4A-4C or 
Reflectors 3A and 3B, the invention-in-this-application person found out that a 
shape factor improved, and constituted the surface acoustic wave resonator filter 
10 of the 2nd example paying attention to this point. 

[0027] It had 36-degree rotation Y cut LiTa03 substrate, a reflector, and IDT, 
these reflectors and IDT are equipped with two or more electrode fingers, and 
these basic configurations of this surface acoustic wave resonator filter 1 are the 
same as that of the 1st example. 

[0028] The description is for the wavelength lambda of the surface acoustic wave 
which generates the electrode layer thickness h of IDT(s) 4A-4C and Reflectors 
3A and 3B with this surface acoustic wave resonator filter 1 to have prescribed 
this surface acoustic wave resonator filter 1 (for this to be the same as that of the 
1st example), and have specified the line breadth of the electrode finger 5 with 
the formation pitch of the electrode finger 5 further. 

[0029] Electrode layer thickness ratio h/lambda is specifically made into 0.06 or 
more and 0.10 (0.06 <= h/lambda <=0.10) or less. IDT(s) 4A-4C and the 
electrode finger formation pitch of Reflectors 3A and 3B Furthermore, P, By 
making magnitude M/P (electrode finger duty M/P being called hereafter) of the 
electrode digital-furrow width of face M to the electrode finger formation pitch P 
or more into 0.6 (0.6 <=M/P), and doing in this way, when this electrode digit is 
set to M Manufacture allowances were expanded and the ease of manufacture 
and a cost cut have been obtained. 
[0030] Hereafter, the reason is explained. 

[0031] Drawing 5 is the experimental result which measured fluctuation of the 
bandwidth in 20dB level, of magnitude of attenuation at the time of changing 
electrode finger duty M/P of the surface acoustic wave resonator filter equipped 



with the same structure as the 2nd example. It turns out that the bandwidth in 
20dB level of magnitude of attenuation becomes narrow, so that from this 
experimental result and the value of electrode finger duty M/P is large, therefore 
a shape factor improves. Furthermore, if it inquires in a detail and will be 
electrode finger duty M/P>=0.6, it turns out that the best effectiveness is acquired. 
[0032] In addition, some improvement effect is acquired as for 0.4 or less in 
electrode finger duty M/P from the experimental result of drawing 5 . however, ** 
which narrows width of face of the electrode finger 13 since it causes increase of 
electrode finger resistance that this effectiveness narrows width of face of the 
electrode finger 13 very few tops and it worsens an insertion loss - it is not 
desirable. Moreover, the upper limit of electrode finger duty M/P is not 
determined by the limitation of the processing technique (if it puts in another way 
clearance formation technique between the electrode fingers 13) of the electrode 
finger 13, and it is not necessary to limit it especially here. 
[0033] Next, the result of having measured the property of the surface acoustic 
wave resonator filter 10 of the 2nd example constituted in this way is explained 
based on drawing 6 . drawing 6 -- an electrode layer thickness ratio - the result 
of having measured the property of the filter which carried out 2 section cascade 
connection of the surface acoustic wave resonator filter 10 of this example which 
constituted other structures like the conventional example, and constituted it as 
h/lambda =0.6 and electrode finger duty M/P=0.6 is shown. 
[0034] The bandwidth A in 20dB level of magnitude of attenuation is 40MHz, and 
improves 16MHz compared with the conventional example so that clearly from 
this drawing. Moreover, the manufacture allowances computed like the 
conventional example are 9.5MHz, and are about 6.3 times the conventional 
example. Moreover, the merit value of the magnitude of attenuation is also 
known by that 30dB or more is obtained. In addition, although the data of drawing 
6 were data in what carried out 2 section cascade connection of the surface 
acoustic wave resonator filter 10 of this example, and constituted it, in the 
surface acoustic wave resonator filter 10 of this example, three or more section 



cascade connection is carried out, and even if constituted, it cannot be 
overemphasized one section or that the same effectiveness can be done so. 
[0035] Furthermore, although this invention was carried out in these examples in 
the surface acoustic wave resonator filter 1 equipped with 3 sets of IDT(s) 4A-4C 
on 36-degree rotation Y cut LiTa03 substrate 2, it cannot be overemphasized 
that this invention can be carried out for IDT(s) 4A-4C on 36-degree rotation Y 
cut LiTa03 substrate 2 also in 2 sets or the surface acoustic wave resonator filter 
constituted by having 4 or more sets. 
[0036] 

[Effect of the Invention] as mentioned above ~ according to invention of the 1st of 
this invention - an electrode layer thickness ratio - moreover, the surface 
acoustic wave resonator filter was able to be made [ of the shape factor ] good by 
being referred to as 0.06 <= h/lambda <=0.10 in the broadband. Therefore, the 
bandwidth in 20dB level of magnitude of attenuation becomes narrow, 
manufacture allowances are expanded, it becomes easy to manufacture, and the 
part and a cost cut can be aimed at now. 

[0037] Moreover, under the same conventional manufacture allowances, if this 
surface acoustic wave resonator filter is manufactured, it is effective in the ability 
of the higher magnitude of attenuation to obtain. 

[0038] Furthermore, the shape factor of electrode finger duty M/P>=0.6, then a 
surface acoustic wave resonator filter improves more, and if this surface acoustic 
wave resonator filter is manufactured under the same conventional manufacture 
allowances while expanding manufacture allowances and being able to aim at a 
cost cut further, it can also demonstrate that part and the effectiveness that the 
still higher magnitude of attenuation is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the structure of the surface acoustic wave 
resonator filter concerning the 1st example of this invention, and the 2nd 
example. 

[Drawing 2] It is the sectional view which expanded IDT of the surface acoustic 
wave resonator filter concerning the 1st example and the 2nd example, and the 
part of a reflector. 

[Drawing 3] It is the diagram showing the relation of the electrode layer thickness 
ratio h/lambda and pass band width (fractional band width) in a surface acoustic 
wave resonator filter. 

[Drawing 4] It is the diagram showing the property of the surface acoustic wave 
resonator filter of the 1 st example. 

[Drawing 5] It is the diagram showing the relation between electrode finger duty 
M/P in a surface acoustic wave resonator filter, and the bandwidth in 20dB level 
of magnitude of attenuation. 

[Drawing 6] It is the diagram showing the property of the surface acoustic wave 
resonator filter of the 2nd example. 

[Drawing 7] It is the diagram showing the property of the surface acoustic wave 

resonator filter of the conventional example. 

[Description of Notations] 

2 36" Rotation Y Cut LiTa03 Substrate 



3A, 3B Reflector 
4A-4C IDT 

h Electrode layer thickness 

lambda Wavelength of a surface wave 

M Electrode digit 

P Electrode finger formation pitch 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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ffllCte£(Dffi£5I^T, 1. 5MHz^fi«i(OB3B* 

Birrs 5MH z C7)^3t^*S<hft^ 0 

[ooii] b^uft^b, yj)i?<D*>bmmmzm 
mmm*mm&im\z±z<&W'?z>fzit>. frfiu. sm 
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[00 12] L^bT, ^fSWC&^Tte. »iS3&^ 
[0 0 13] 

ZTzlblZ, *5&miZ&^T\*+ 3 6° 06Y*7hL i 

Ta0 3 «ffi±tC> it£fc&<E> I DTSriSJgEKU 

1MB I DTO)WffltS#tig*EI9!LT3a:S?Mtaffi»* 

SSIKOttfiSAilfciS, 0. 06^h/A^ 
o. i0T*5iti:»a^*s. 
[0 0 14] 89S5I DT^3<t^89EK»g©*« 

JgiH£M, H««»»jSEbry^*PtLfcte, 0. 6 

[0015] 

[0016] Hia. *»WJc«a#ttaffiift*fi^7 

[0 0 17] Sl^JKWOSMt^ffijft^a^^^^l 
tt3 6° IHCY^yhL iTaO s IS2*I^ £tf> 
L i Ta0 3 ^1£IIM2_LlCj£»^3 A, 3 BOTWSS 
*U fi«S3A<tSWffi3B(!:OMi:«3I(Z)IDT4 
A~4 CjWtME£4lTtr>£. ^n^(0gWS3A, 3B 
iScfc^I DT4A-4Ctt«RO«ifi5-mt^ 
So fit, pMCD I Dt 4 A, 4C\$m$5.W}lZ$L&m 

I dt 4 BIUBA*? 7 i:ttfi$nt^5o cin^co 
»^3A, 3B^3J:tfIDT4A-4Cttt^T3 6 
° HHteY*y h L i T a0 3 »«2tCA 1 ©SflR^^lR 
Lfcfg, 7* Hx^>^XfI£ST^£ns^\ U 

^ h *7fem<D^mz^ r) m$imzttmi&& it t> * 

[0 0 18] c©Sftiii6«fif7^;^iiiiDT 

4A-4Cfcct^lt^3A, 3 BCDmfflgJP£, £tf> 

filed: oTffii£Lfc;i t^aa***. 
[0 0 19] A&WtCte, I dt4 A-4c:^^ c fctf J 5#^ 
^3A, 3 BCDmmmsoimmzh. c<D&&mm$i& 

T, SSJSIJPith/A £0. 0 6J£LL, 0. 1 

OUT (0. 06^h/A^0. 10) iLT^O, ZL 
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[0020] i^T, ^(om&zmwrzo 

[0 0 2 1 ] 64° MfrYfty K i NbOs»«0>« 
IdoT, 3 6° @(feY^j7hLiTa0 3 Sffi2SffiU 

fc*tt«iSttftjl : f7-f ;^fi**f©Q#*t < fro 

tlT^S, L^Lfr^b, 36° 0gY^7hL iTa 

+»Jiiiia«r«'liM#^nfrV^ L^ot, 3 6° 0 
10 CY*y hL i TaO a S«2*fflV*fc#tt«ffiR#« 

So ffi&ffl£H*.tf, GSM?(D9OOMHz#0D!»t 

8BtLT»»nt, Jt««>B3. 3%T'£>So 

[0 0 2 2 ] f^t, *g«i*fl IDT4A-4C 
*J:tfS»g3A, 3 B©«ffiJj^h£JP<Tn«, J£ 

20 oT5iia#«ffi<Dl£i|S^Hnsc<fc^t^U, -^©Jt 
[0 0 2 3] #MI$ftlf7^^TH * 

mmmtth/x&o. o swaicK^rsc!)**— «w-c 

' fcofc/^ C(0H»Je*^^W6^fr«fcolC 3 6° [el 
gY^J 7 hL i T a 0 3 SS2^ffl lr>fc#tt*ffitt#ia 

30 ^i3. 3%£»*iCfcL fMKJPJth/A£t£*<D2 
flS£t±, Tfr^^> h/A^0. 0 6tr5ifJS^»S 

[0 0 2 4] *fc % ««ffltJEJth/A***<-rn«, 

6Bat»*^ m®0iiPW:h / /A^^^<T 
* t aa#«3^fi««^K««(Olfiih«C*a:-6 C <h le 

40 6. 9 %R±tCffi^-rSd<h^M^L<fr<, 03©« 
JR^&MWWfch/AttO. 10HTtT«M*«» 

So 

[0025] z.<D£oizmf&2nrzmimMM<D 

4{CS^^TI8^TSo 0 4 timffiMPit h/A = 0. 

mmm<DW&mmm#m : Ty 1 co^it^iy^bfc 

2 0 d B l^;iO?<D?&««BA«:4 8 MH z ^ot^ 
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<tW«*CIKBLfcHifi*»ttM"ffl5. 5MHztftot 
3. 6«£&oT(r>*. £fc> igfift 
<7)*^fflt) 3 0 d BiS< ^T§e>nT^S(D^5o 
[0 0 2 6] d:^5T% I D T 4 A- 4 C & cfctfKttS 
3 A, 3B<7>«SiKi|ChS:»<-rntf, ili^S^COfe 
"BSrEttSfcaxO, £#*§§3A, 3 B I, 

IDT4A-4C^ltS3A, 3B<DWS&il 

Sc<h$fl^L, ^©jstfiit, m2^mm<D^ 

[0 0 2 7] CtaWttSffiS^JB^;? ;^1»36° 
®6Y*yHiTa03l«4. jEW§§<h. IDTi 

[0 0 2 8] C(D#ttffl«fif7^^1«IDT 
4A—4C*3ci;tf£ttSg3 A, 3 B CD^S^JP h £: , £ 

[0 0 2 9] *«BI»H:h/A&0. 0 6 

BLL. 0. 1 0JBTF (0. 06^h/A^0. 10) t 
U 2<E>fC, IDT4A-4CfcW^3A, 3B 

0. (0. 6^M/P) tLT^O, C^^-pfC 

[0030] ji^t. ^n&^i&^-tSo 

[0031] ms\t. m2nmmtimm<Dffim&ffijirz 

ferns <v m^m 2 0 d b 

etc, BicftwtftH WKB^-^-f-M/p^ 
0. 6T*n«, ^^coa^ften^ci^^^^o 

[0 0 3 2] i5^mD, tS^fa- 

r^f-M/P^O. 4J^TtcLT^S z F<7)ecS^I^f# 

*£3fcLT#Aft5fc£M{t2i±£(£T% 1 3 (Dm 

*DK-r*«:SSL<&^. £fc* ®@*§:r:x-:r^ - 

M/p©±^ii ««;gi 3co^oxs« («»-rn«. 
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[0 0 3 3] C CO J: 3 (Citric £ ttfcfg 2 mifcM<D 

«Slfc7><W0»tt^iBSLfcfe*$SLTO^. 
[0 0 3 4] £<7)0^e^^ft<£5f;:. ^gl2 0d 
10 B ^TO#«SAtt4 0 MHz i^ot^O, ft* 
MtCit^Tl 6MHzai$tlTW, Sifc, ft*0ij<h 

fiE*#JO£j6. 3fg£fcoT^<5. £fc, ««»<0ll* 
Mfc 3 0 d B^±f#entt^^^^^)o ftfc, H6 

o^-^tt^JfiWo^ttaffiift^fi^^^;!/^ 1 0£ 
r*ofc3ft«, *i««©#ftgis^gf7>fMio 

£l-fe^>a>. *-5ir^i3i:^->3 >«J:«J&««[b 

20 tt^^l^ST't)^^ 

[0 0 3 5] $^H(1 ^n^JSMTtt, IDT4A 
-4C^36° m&Ytly hL i Ta0 3 Sfi2±(;> 

W£^JfiLT^fc#. 3 6° 0fiY^7 hL i T a0 3 
&®L2±\Z. I DT4 A-4C$2I, ■ »ZW*4tt.Ek 
±Ix.TfflS$nfc#ttSffiiStMf7^ )Vj?tZ&\,*T 

[0 0 3 6] 

30 tltf* ««BIJpJt0. 06^h/A^O. 10chT£<I 
tX% #tt««f7^^^««l^t)yx 

*6> «S»2 0 d BU^;i^T<O«r«i|i^»5<?5:0, SSig 
&»**«*LT8raL*T<fc?K 3Xh^7 

[0 0 3 7 ] Se*(Ol^«a)iljfi^»C0t>i:T, CI 

[0 0 3 8 ] IMf^-T^-M/P^ 
40 0. 6 ttnH Stt^BR^fif?^;^©^!-^ 

[Hi] *5£w<Dmimmm. m2mmmiz&zw&m 
m « ft® t y >r ;u * <d mm £ ^-r ¥ S 0 s o 

[B2] SglHSSflK m2HSg^J{C«S»14S®S[*® 
50 I DT^5cfc«K»»©»»*a*Ufc»rffi 



(5) 
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-r>f-M/P(!:Sgl2 0 d B UUlT'Ofti&miKD 

[H6] S 2 IlM^f tlffi^lf 7 ^ ;^ ©#tt 



imi] 
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2 3 6° ®&Ytiy hL i TaOalS 

3A, 3B 

4A-4C IDT 

h mmmm 



[0 2] 




[S3] IM4] 
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[0 7] 




